Chimeric ecotropic MLV envelope proteins that carry EGF receptor-specific ligands and the Pseudomonas exotoxin A translocation domain to target gene transfer to human cancer cells.
Redirecting retroviral vector transduction simply by insertion of a ligand into the envelope (Env) protein has met with several obstacles. For example, virions targeted to epidermal growth factor receptor (EGFR), after receptor binding, rapidly traffic to the lysosomes, where they are degraded. Exotoxin A of Pseudomonas aeruginosa has the ability to translocate from endosomes to the cytoplasm by means of a translocation domain (TLD). We generated a series of chimeric Env proteins of Moloney murine leukemia virus containing EGFR ligands, where TLD was inserted into different regions. These chimeric proteins were successfully produced, if the translocation domain was not located at the immediate N-terminus of Env. The ability to transduce murine cells via the ecotropic receptor varied but correlated with the amount of Env proteins incorporated into the virions. Chimeric vector particles could bind to EGFR, demonstrating the functional exposure of the peptide ligand. However, transduction of human cells expressing EGFR but not the ecotropic receptor by virions carrying the chimeric protein was not observed.